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1. 5,541,310, Jul. 30, 1996, Herbicide resistant plants; Eric R. Ward, 
etal., 536/23.6; 435/240.2, 240.4, 252.3, 320.1 [IMAGE AVAILABLE] 

US PAT NO: 5,541,310 [IMAGE AVAILABLE] L2 : 1 of 49 

TITLE: Herbicide resistant plants 

2. 5,532,142, Jul. 2, 1996, Method of isolation and purification of 
fusion polypeptides; Stephen A. Johnston, et al., 435/69.1, 69.7, 219 
[IMAGE AVAILABLE] 

US PAT NO: 5,532,142 [IMAGE AVAILABLE] L2 : 2 of 49 

TITLE: Method of isolation and purification of fusion 

polypeptides 

3. 5,516,652, May 14, 1996, DNA encoding prostaglandin receptor IP; Mark 
Abramovitz, et al . , 435/69.1, 240.1, 240.2, 252.3, 254.11, 320.1; 
530/350; 536/23.1 [IMAGE AVAILABLE] 

US PAT NO: 5,516,652 [IMAGE AVAILABLE] L2 : 3 of 49 

TITLE: DNA encoding prostaglandin receptor IP 

4. 5,510,253, Apr. 23, 1996, Plants resistant to infection by PLRV; 
Timothy A. Mitsky, et al . , 435/172.3, 69.1, 240.4, 320.1; 536/23.72; 
800/205, DIG. 40, DIG. 42 [IMAGE AVAILABLE] 

US PAT NO: 5,510,253 [IMAGE AVAILABLE] L2 : 4 of 49 

TITLE: Plants resistant to infection by PLRV 

5. 5,503,999, Apr. 2, 1996, Virus resistant plants; Joseph M. Jilka, et 
al., 435/172.3, 69.1; 536/23.1, 23.72, 24.1; 800/205, DIG. 40, DIG. 42, 
DIG. 43, DIG. 44 [IMAGE AVAILABLE] 

US PAT NO: 5,503,999 [IMAGE AVAILABLE] L2 : 5 of 49 

TITLE: Virus resistant plants 



6. 5,500,361, Mar. 19, 1996, .beta. -ketoacyl-ACP synthetase II genes 



from plants; Anthony J. Kinney, 435/172.3, 69.1, 71.1, 240.4; 536/23.6; 
800/205, 250, 255, DIG. 69 [IMAGE AVAILABLE] 

US PAT NO: 5,500,361 [IMAGE AVAILABLE] L2 : 6 of 49 

TITLE: .beta. -ketoacyl-ACP synthetase II genes from plants 

7. 5,496,934, Mar. 5, 1996, Nucleic acids encoding a cellulose binding 
domain; Oded Shoseyov, et al . , 536/23.7; 435/252.3, 320.1; 536/23.1, 
24.33 [IMAGE AVAILABLE] 

US PAT NO: 5,496,934 [IMAGE AVAILABLE] L2 : 7 of 49 

TITLE: Nucleic acids encoding a cellulose binding domain 

8. 5,495,007, Feb. 27, 1996, Phloem- specif ic promoter; Gary A. Thompson, 
et al., 536/24.1; 435/172.3, 320.1; 536/23.6; 800/205; 935/35 [IMAGE 
AVAILABLE] 

US PAT NO: 5,495,007 [IMAGE AVAILABLE] L2 : 8 of 49 

TITLE: Phloem- specific promoter 

9. 5,489,520, Feb. 6, 1996, Process of producing fertile transgenic zea 
mays plants and progeny comprising a gene encoding phosphinothricin 
acetyl transferase; Thomas R. Adams, et al., 435/172.3, 172.1, 240.45, 
240.5; 536/23.7; 800/205, DIG. 56 [IMAGE AVAILABLE] 

US PAT NO: 5,489,520 [IMAGE AVAILABLE] L2 : 9 of 49 

TITLE: Process Of producing fertile transgenic zea mays plants 

and progeny comprising a gene encoding phosphinothricin 

acetyl transferase 

10. 5,468,845, Nov. 21, 1995, Antibodies to osteogenic proteins; Hermann 
Oppermann, et al . , 530/387.9, 350 [IMAGE AVAILABLE] 

US PAT NO: 5,468,845 [IMAGE AVAILABLE] L2 : 10 of 49 

TITLE: Antibodies to osteogenic proteins 

11. 5,464,937, Nov. 7, 1995, Type II Interleukin-1 receptors; John E. 
Sims, et al . , 530/350 [IMAGE AVAILABLE] 

US PAT NO: 5,464,937 [IMAGE AVAILABLE] L2 : 11 of 49 

TITLE: Type II Interleukin-1 receptors 

12. 5,457,182, Oct. 10, 1995, FK-506 cytosolic binding protein, 
FKBP12.6; Gregory J. Wiederrecht, et al . , 530/402; 435/7.8, 69.1, 233; 
530/350, 413 [IMAGE AVAILABLE] 
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TITLE: FK-506 cytosolic binding protein, FKBP12.6 

13. 5,447,913, Sep, 5, 1995, Therapeutic uses of 

bactericidal /permeability- increasing protein dimer products; William S. 
Ammons, et al . , 514/12, 21; 530/350 [IMAGE AVAILABLE] 

US PAT NO: 5,447,913 [IMAGE AVAILABLE] L2 : 13 of 49 

TITLE: Tlierapeutic uses of bactericidal/permeability-increasing 

protein dimer products 

14. 5,427,940, Jun. 27, 1995, Engineered cells producing insulin in 
response to glucose; Cliristopher B, Newgard, 435/240.2; 424/520; 435/4, 
6, 69.1, 172.1, 172.2, 172.3, 320.1; 530/303, 350, 389.2, 397 [IMAGE 
AVAILABLE] 

US PAT NO: 5,427,940 [IMAGE AVAILABLE] L2 : 14 of 49 

TITLE: Engineered cells producing insulin in response to glucose 

15. 5,420,247, May 30, 1995, Leukemia inhibitory factor receptors and 
fusion proteins; David P. Gearing, et al , , 530/350, 387.3, 388.23, 391.1, 
402; 536/23.51 [IMAGE AVAILABLE] 

US PAT NO: 5,420,247 [IMAGE AVAILABLE] L2 : 15 Of 49 

TITLE: Leu]cemia inhibitory factor receptors and fusion proteins 

16. 5,420,019, May 30, 1995, Stable bactericidal/permeability-increasing 
protein muteins; Georgia Theofan, et al . , 435/69.1, 252.3, 320.1; 
530/350; 536/23.5 [IMAGE AVAILABLE] 

US PAT NO: 5,420,019 [IMAGE AVAILABLE] L2 : 16 of 49 

TITLE: Stable bactericidal/permeability-increasing protein 

muteins 

17. 5,395,760, Mar. 7, 1995, DNA encoding tumor necrosis factor- . alpha . 
and -.beta, receptors; Craig A. Smith, et al . , 435/240.1; 424/85.1; 
435/69,4, 172,3; 530/351, 388,23; 536/23.51 [IMAGE AVAILABLE] 

US PAT NO: 5,3 95,760 [IMAGE AVAILABLE] L2 : 17 of 49 

TITLE: DNA encoding tumor necrosis factor- . alpha . and -.beta. 

receptors 

18. 5,391,725, Feb. 21, 1995, Organ- specif ic plant promoter sequences; 
Gloria M. Coruzzi, et al . , 536/24.1; 435/69.1, 172.3, 320.1; 800/205; 
935/35, 36 [IMAGE AVAILABLE] 
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19. 5,380,831, Jan. 10, 1995, Synthetic insecticidal crystal protein 
gene; Michael J. Adang, et al . , 536/23.71; 435/69.1, 172.3; 800/205 
[IMAGE AVAILABLE] 

US PAT NO: 5,380,831 [IMAGE AVAILABLE] L2 : 19 of 49 

TITLE: Synthetic insecticidal crystal protein gene 

20. 5,376,567, Dec. 27, 1994, Expression of interferon genes in Chinese 
hamster ovary cells; Francis P. McCormicJc, et al . , 435/320.1; 424/85,4; 
435/69.51, 91.41, 240.1, 252.3; 536/23.52; 935/23, 56 [IMAGE AVAILABLE] 

US PAT NO: 5,376,567 [IMAGE AVAILABLE] L2 : 20 of 49 

TITLE: Expression of interferon genes in Chinese hamster ovary 

cells 

21. 5,362,865, Nov. 8, 1994, Enhanced expression in plants using 
non- translated leader sequences; Glenn D. Austin, 536/24.1; 435/172.3, 
240.4; 536/24,5 [IMAGE AVAILABLE] 

US PAT NO: 5,362,865 [IMAGE AVAILABLE] L2 : 21 of 49 

TITLE: Enhanced expression in plants using non- translated leader 

sequences 

22. 5,354,557, Oct. 11, 1994, Osteogenic devices; Hermann Oppermann, et 
al., 424/423, 422, 424, 426 [IMAGE AVAILABLE] 

US PAT NO: 5,354,557 [IMAGE AVAILABLE] L2 : 22 of 49 

TITLE: Osteogenic devices 

23. 5,350,683, Sep. 27, 1994, DNA encoding type II interleuJcin-1 
receptors; John E, Sims, et al., 435/69.1, 252.3, 320.1; 530/350; 
536/23.5 [IMAGE AVAILABLE] 

US PAT NO: 5,350,683 [IMAGE AVAILABLE] L2 : 23 of 49 

TITLE: DNA encoding type II interleulcin-1 receptors 

24. 5,344,923, Sep. 6, 1994, Nucleotide sequence encoding for 
bifunctional enzyme for proline production; Desh P. S. Verma, et al . , 
536/23.2; 435/172.3; 536/23.6 [IMAGE AVAILABLE] 

US PAT NO: 5,344,923 [IMAGE AVAILABLE] L2 : 24 of 49 

TITLE: Nucleotide sequence encoding for bifunctional enzyme for 

proline production 



25. 5,334,529, Aug. 2, 1994, Stably transformed coffee plant cells and 



plantlets; Tommy L. Adams, et al . , 435/240.4, 240,47, 240.49; 800/205; 
935/67 [IMAGE AVAILABLE] 

US PAT NO: 5,334,529 [IMAGE AVAILABLE] L2 : 25 of 49 

TITLE: Stably transformed coffee plant cells and plantlets 

26. 5,324,638, Jun. 28, 1994, Brain transcription factor, nucleic acids 
encoding same and uses tliereof; Wufan Tao, et al . , 435/69.1; 530/350; 
536/23.5 [IMAGE AVAILABLE] 

US PAT NO: 5,324,638 [IMAGE AVAILABLE] L2 : 26 of 49 

TITLE: Brain transcription factor, nucleic acids encoding same 

and uses tliereof 

27. 5,304,730, Apr. 19, 1994, Virus resistant plants and metliod 
tlierefore; Edgar C. Lawson, et al . , 800/205; 435/172,3; 536/23,6, 23,72; 
800/DIG.42; 935/10, 35, 64, 67 [IMAGE AVAILABLE] 

US PAT NO: 5,304,730 [IMAGE AVAILABLE] L2 : 27 of 49 

TITLE: Virus resistant plants and metliod tlierefore 

28. 5,284,755, Feb, 8, 1994, DNA encoding leulcemia intiibitory factor 
receptors; David P. Gearing, et al . , 435/69,1, 69.7, 252,3, 320,1; 
536/23.4, 23.5 [IMAGE AVAILABLE] 

US PAT NO: 5,284,755 [IMAGE AVAILABLE] L2 : 28 of 49 

TITLE: DNA encoding leuJcemia inliibitory factor receptors 

29. 5,276,268, Jan. 4, 1994, Pliospliinotliricin- resistance gene, and its 
use; Eclcliard Straucti, et al . , 800/205; 435/172,3, 240.4, 252.3; 536/23.7; 
800/255, DIG. 43; 935/67 [IMAGE AVAILABLE] 

US PAT NO: 5,276,268 [IMAGE AVAILABLE] L2 : 29 of 49 

TITLE: Pliospliinottiricin- resistance gene, and its use 

30. 5,273,894, Dec. 28, 1993, Pliospliinotliricin- resistance gene, and its 
use; Eclcliard Straucli, et al . , 435/129, 128, 172,3, 193, 240.4, 252.3; 
536/23.2, 23,7 [IMAGE AVAILABLE] 

US PAT NO: 5,273,894 [IMAGE AVAILABLE] L2 : 30 of 49 

TITLE: Pliospliinothricin-resistance gene, and its use 

31. 5,266,683, Nov. 30, 1993, Osteogenic proteins; Hermann Oppermann, et 
al., 530/326, 327, 328, 350, 395, 840 [IMAGE AVAILABLE] 



US PAT NO: 5,266,683 [IMAGE AVAILABLE] 

TITLE: Osteogenic proteins 
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32. 5,256,558, Oct. 26, 1993, Gene encoding plant asparagine synthetase 
Gloria M. Coruzzi, et al . , 435/240.1, 172.3, 252.3, 252.33, 320.1; 
536/23.2, 24.1 [IMAGE AVAILABLE] 

US PAT NO: 5,256,558 [IMAGE AVAILABLE] L2 : 32 of 49 

TITLE: Gene encoding plant asparagine synthetase 

33. 5,145,777, Sep. 8, 1992, Plant cells resistant to herbicidal 
**glutamine** **synthetase** inhibitors; Howard M. Goodman, et al . , 
435/172.3, 69.1, 240.4, 320.1; 504/206, 319, 320, 322; 536/23.2, 23.6; 
800/200, 205, 255; 935/33, 35 [IMAGE AVAILABLE] 

US PAT NO: 5,145,777 [IMAGE AVAILABLE] L2 : 33 of 49 

TITLE: Plant cells resistant to herbicidal **glutamine** 

** synthetase** inhibitors 

34. 5,137,816, Aug. 11, 1992, Rhizobial diagnostic probes and rhizobium 
trifolii nifH promoters; Barry G. Rolfe, et al . , 435/172.3, 252.2, 252.3 
320.1, 878; 536/23.6, 23.71; 935/41, 72 [IMAGE AVAILABLE] 

US PAT NO: 5,137,816 [IMAGE AVAILABLE] L2 : 34 of 49 

TITLE: Rhizobial diagnostic probes and rhizobium trifolii nifH 

promoters 

35. 5,122,464, Jun. 16, 1992, Method for dominant selection in 
eucaryotic cells; Richard H. Wilson, et al . , 435/172.3, 320.1 [IMAGE 
AVAILABLE] 

US PAT NO: 5,122,464 [IMAGE AVAILABLE] L2 : 35 of 49 

TITLE: Method for dominant selection in eucaryotic cells 

36. 5,098,838, Mar. 24, 1992, Expression of wild type and mutant 
**glutamine** **synthetase** in foreign hosts; Howard Goodman, et al . , 
435/183, 252.3, 252.33, 320.1; 536/23.2, 23.6; 935/10, 27, 29, 66, 67, 
72, 73 [IMAGE AVAILABLE] 

US PAT NO: 5,098,838 [IMAGE AVAILABLE] L2 : 36 of 49 

TITLE: Expression of wild type and mutant **glutamine** 

**synthetase** in foreign hosts 

37. 5,098,703, Mar. 24, 1992, Interf eron-alpha 76; Michael A. Innis, 
424/85.7; 435/69,51, 811; 530/351; 536/23.52 [IMAGE AVAILABLE] 



US PAT NO: 5,098,703 [IMAGE AVAILABLE] 

TITLE: Interf eron-alpha 76 
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38. 5,077,399, Dec. 31, 1991, Phosphinothricin-resistance gene; Dieter 
Brauer, et al., 536/23.7; 435/252.1, 320.1, 829 [IMAGE AVAILABLE] 

US PAT NO: 5,077,399 [IMAGE AVAILABLE] L2 : 38 of 49 

TITLE: Phosphinothricin-resistance gene 

39. 5,043,270, Aug. 27, 1991, Intronic overexpression **vectors**; John 
M. Abrams, et al., 435/69.1, 172.3, 240.1, 320.1; 536/23.2, 23.5; 935/34, 
61, 66, 70, 71, 79, 84 [IMAGE AVAILABLE] 

US PAT NO: 5,043,270 [IMAGE AVAILABLE] L2 : 39 Of 49 

TITLE: Intronic overexpression **vectors** 

40. 5,008,194, Apr. 16, 1991, nifH promoters of Bradyrhizobium; Barry G. 
Rolfe, et al., 435/172.3, 252.2, 252.3, 320.1; 536/23.6, 24.1; 935/6, 35, 
41 [IMAGE AVAILABLE] 

US PAT NO: 5,008,194 [IMAGE AVAILABLE] L2 : 40 of 49 

TITLE: nifH promoters of Bradyrhizobium 

41. 5,001,061, Mar. 19, 1991, nifD promoter of Bradyrhizobium; Barry G. 
Rolfe, et al., 435/172.3, 252.2, 252.3, 320.1; 536/23.1, 23.6, 24.2; 
935/6, 35, 41 [IMAGE AVAILABLE] 

US PAT NO: 5,001,061 [IMAGE AVAILABLE] L2 : 41 of 49 

TITLE: nifD promoter of Bradyrhizobium 

42. 4,975,374, Dec. 4, 1990, Expression of wild type and mutant 
**glutamine** ** synthetase** in foreign hosts; Howard Goodman, et al . , 
435/172.3, 183, 252.3, 252.33; 536/23.2, 23.6; 935/14, 29, 30, 73 [IMAGE 
AVAILABLE] 

US PAT NO: 4,975,374 [IMAGE AVAILABLE] L2 : 42 of 49 

TITLE: Expression of wild type and mutant **glutamine** 

** synthetase** in foreign hosts 

43. 4,975,276, Dec. 4, 1990, Interf eron-alpha 54; Michael A. Innis, 
424/85.7, 85.4; 435/69.51, 811; 530/351 [IMAGE AVAILABLE] 

US PAT NO: 4,975,276 [IMAGE AVAILABLE] L2 : 43 of 49 

TITLE: Interf eron-alpha 54 

44. 4,973,479, Nov. 27, 1990, Interf eron- . alpha . 61 ; Michael A. Innis, 
424/85.7, 85.4; 435/69.51, 811; 530/351 [IMAGE AVAILABLE] 



US PAT NO: 



4,973,479 [IMAGE AVAILABLE] 
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TITLE : 



Interferon- . alpha . 61 



45. 4,966,843, Oct. 30, 1990, Expression of interferon genes in Chinese 
hamster ovary cells; Francis P. McCormick, et al . , 435/69.51, 70.1, 70.3, 
70.5, 172.1, 172.3, 240.2, 320.1, 811; 536/23.5, 23.52, 24.1; 935/11, 34, 
70 [IMAGE AVAILABLE] 

s. 

US PAT NO: 4,966,843 [IMAGE AVAILABLE] L2 : 45 of 49 

TITLE: Expression of interferon genes in Chinese hamster ovary 

cells 

46. 4,956,288, Sep. 11, 1990, Method for producing cells containing 
stably integrated foreign DNA at a high copy number, the cells produced 
by this method, and the use of these cells to produce the polypeptides 
coded for by the foreign DNA; James G. Barsoum, 435/172.3, 69,1, 70.1, 
71.1, 172.1, 252.3; 935/16, 33, 52 [IMAGE AVAILABLE] 

US PAT NO: 4,956,288 [IMAGE AVAILABLE] L2 : 46 of 49 

TITLE: Method for producing cells containing stably integrated 

foreign DNA at a high copy number, the cells produced by 
this method, and the use of these cells to produce the 
polypeptides coded for by the foreign DNA 

47. 4,803,165, Feb. 7, 1989, Nif promoter of fast-growing rhizobium 
japonicum; Edward R. Appelbaum, 435/172.3, 69.1, 252.2, 252.33, 320.1; 
536/23.6, 23.7, 23.71, 24.1; 935/29, 30, 41, 56, 64, 67, 72 [IMAGE 
AVAILABLE] 

US PAT NO: 4,803,165 [IMAGE AVAILABLE] L2 : 47 of 49 

TITLE: Nif promoter of fast -growing rhizobium japonicum 

48. 4,782,022, Nov. 1, 1988, Nitrogen fixation regulator genes; Alfred 
Puhler, etal., 435/172.3, 252.2, 252.33, 320.1; 536/23.2, 23.6, 23.71, 
24.1; 930/200; 935/29, 56, 72 [IMAGE AVAILABLE] 

US PAT NO: 4,782,022 [IMAGE AVAILABLE] L2 : 48 of 49 

TITLE: Nitrogen fixation regulator genes 

49. 4,594,323, Jun. 10, 1986, Hybrid DNA conferring osmotic tolerance; 
Laszlo N. Csonlca, et al . , 435/172.3, 107, 252.3, 320.1; 536/23.2; 935/14, 
29, 60 [IMAGE AVAILABLE] 

US PAT NO: 4,594,323 [IMAGE AVAILABLE] L2 : 49 Of 49 

TITLE: Hybrid DNA conferring osmotic tolerance 
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ABSTRACT : 

DNA constructs are provided employing intronically positioned expression. 



systems, where one of the genes is a dominant gene, usually amplifiable, 
and the other gene encodes a sequence of interest. Higher levels of 
co-expression are achieved than when the genese are ligated in tandem. 
Specifically, the gene of interest is inserted into the intron of a DHFR 
minigene, the construct transformed into a mammalian cell and the 
resulting transf ormants stressed with progressively increasing levels of 
methotrexate. Substantially increasing levels of co-expression are 
achieved with increasing levels of methotrexate. 
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ABSTRACT : 

The invention relates to a mutant **glutamine** ** synthetase** (GS) 
enzyme which is resistant to inhibition by herbicidal GS inhibitors, such 
as phosphinothricin (PPT) , genetic sequences coding therefor, plants 
cells and prokaryotes transformed with the genetic sequences, and 
herbicidal GS inhibitor-resistant plant cells and plants. 
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CLAIMS : 



CLMS(l) 



We claim: 



1, A mutant alfalfa **glutamine** **synthetase** enzyme which is 
resistant to inhibition by a herbicidal **glutamine** ** synthetase** 
inhibitor. 



CLMS(2) 



2. A mutant alfalfa **glutamine** ** synthetase** enzyme which is 
resistant to inhibition by a herbicidal **glutamine** **synthetase** 
inhibitor wherein said **glutamine** ** synthetase** enzyme has the 
following amino acid sequence: 
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D 
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where x.sup.l at 207 is G; 
X.sup.2 at 245 represents an amino acid other than glycine; and 
X.sup,3 at 332 is arginine or lysine, 

CLiyiS(3) 

3. The mutant alfalfa **glutamine** **synthetase** of claim 2 wherein 
said X.sup.2 is neutral or basic. 

CLiyiS(4) 

4. The mutant alfalfa **glutamine** ** synthetase** of claim 2 wherein 
said X.sub.2 is selected from the group consisting of serine, arginine, 
and cysteine . 

CLiyiS(5) 

5. The mutant alfalfa **glutamine** **synthetase** of claim 2, wherein 
said X.sup.3 is lysine. 

CLMS ( 6 ) 

6. A mutant alfalfa **glutamine** ** synthetase** enzyme which is 
resistant to inhibition by a herbicidal **glutamine** **synthetase** 
inhibitor, wherein said enzyme lacks the four native N- terminal amino 
acid residues 2 to 5, inclusive. 

CLMS (7) 

7. A mutant alfalfa **glutamine** **synthetase** enzyme which is 
resistant to inhibition by a herbicidal **glutamine** **synthetase** 
inhibitor, wherein said enzyme has the formula: 



IMSLLSDLINLDLSETTEKI I 
21 

AEYIWIGGSGLDLRSKAR T 

L 

41 
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101 
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PFRRGNNILVMCDAYTPA G 
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PIPTNKRHAAAKIFSHPD V 
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N 
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AGADKAFGRDIVDSHYKA C 
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YAGINISGINGEVMPGQW E 

F 

Q V G P S V X.sup.l 

ISAGDEIWVAR Y 
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LERITEVAGVVLSFDPKP I 
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G D W N X.sup.2 
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D 
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P 
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where X.sup.l at 207 is G; 



X.sup.2 at 245 represents an amino acid other than glycine; and 
X.sup.3 at 332 is lysine; and wherein said enzyme lacks the four native 
N- terminal amino acid residues 2 to 5, inclusive. 

CLMS (8) 

8. A mutant alfalfa **glutamine** ** synthetase** enzyme having the 
following amino acid sequence: 



IMSLLSDLINLDLSETTEKI I 
21 

AEYIWIGGSGLDLRSKAR T 

L 

41 

PGPVTDPSQLPKWNYDGS S 

T 

61 

GQAPGEDSEVIIYPQAIF K 

D 

81 

PFRRGNNILVMCDAYTPA G 

E 

101 

PIPTNKRHAAAKIFSHPD V 

V 

121 

AEVPWYGIEQEYTLLQKD I 

N 

141 

WPLGWPVGGFPGPQGPYY C 

G 

161 

AGADKAFGRDIVDSHYKA C 

L 

181 

YAGINISGINGEVMPGQW E 

F 

201 

Q V G P S V X.sup.l 

ISAGDEIWVAR Y 

I 

221 

LERITEVAGVVLSFDPKP I 

K 

241 




G D W N X.sup.2 

AGAHTNYSTKSMR 

D 

261 

GGYEVILKAIEKLGKKHK 

H 

281 

lAAYGEGNERRLTGRHET 

D 
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INTFLWGVANRGAS IRVG 

D 

321 

TEKAGKGYFED X.sup.3 

R P S S N M 
P 

341 

YVVTSMIADTTILWKP 



where X.sup.l at 207 is G; 
X.sup.2 at 245 represents an amino acid other than glycine; 
X.sup.3 at 332 is arginine or lysine; and 

wherein said amino acid sequence lacks the methionine residue at 
position 1. 

CLMS(9) 

9. The **glutamine** **synthetase** of claim 1, wherein said inhibitor 
is phosphinothricin. 

CLMS(IO) 

10. A nucleic acid molecule coding for a mutant alfalfa **glutamine** 
♦♦synthetase** enzyme which is resistant to inhibition by a herbicidal 
**glutamine** ** synthetase** inhibitor. 

CLMS (11) 

11. The nucleic acid molecule of claim 10, which is the following: 
##STR1## wherein X.sup.4 is a triplet which codes for gly; X.sup.5 is a 
triplet which codes for an amino acid other than glycine; and 

X.sup.6 is a triplet which codes for arginine or lysine. 

CLMS (12) 



E 



A 



R 



12. The nucleic acid molecule of claim 11, wherein said amino acid 



encoded by X.sup.5 is neutral or basic. 
CLMS (13) 

13. The nucleic acid molecule of claim 11, wherein said amino acid 
encoded by X.sup.5 is selected from the group consisting of serine, 
arginine, or cysteine. 

CLMS (14) 

14. The nucleic acid molecule of claim 11, wherein said X.sup.6 is a 
triplet which codes for lysine. 

CLMS (15) 

15. A nucleic acid molecule coding for a mutant alfalfa **glutamine** 
**synthetase** enzyme which is resistant to inhibition by a herbicidal 
**glutamine** **synthetase** inhibitor, wherein said nucleic acid 
sequence further comprises an ATG codon prior to the codon for the first 
N-terminal amino acid residue. 

CLMS (16) 

16. The nucleic acid molecule of claim 10, wherein said inhibitor is 
phosphinothricin . 

CLMS (17) 

17. A recombinant DNA molecule comprising a nucleotide sequence coding 
for a mutant alfalfa **glutamine** **synthetase** enzyme which is 
resistant to inhibition by a herbicidal **glutamine** **synthetase** 
inhibitor. 

CLMS (18) 

18. The recombinant DNA molecule of claim 17, which is a plasmid. 
CLMS (19) 

19. The recombinant DNA molecule of claim 18, wherein said nucleotide 
sequence is in operable linkage and expressible by a prokaryotic 
promoter, and further comprising a prokaryotic origin of replication, 
wherein when a prokaryote is transformed with said plasmid, said plasmid 
replicates . 



CLMS (20) 



20. The plasmid of claim 19, which is the Ti plasmid of Agrobacterium 
tumef aciens . 

CLiyiS(21) 

21. The recombinant DNA molecule of claim 19, wherein said nucleotide 
sequence is in further operable linkage with and expressible by a 
transcription promoter for the expression of said **glutamine** 
♦^synthetase** sequence in a plant cell. 

CL!yiS{22) 

22. A host cell transformed by the recombinant DNA molecule of claim 17. 
CLMS (23) 

23. The host cell of claim 22 which is a prokaryotic microorganism. 
CLMS (24) 

24. The host cell of claim 22, which is a plant cell. 
CLMS (25) 

25. A plasmid comprising a prokaryotic origin of replication, a 
prokaryotic promoter, and a nucleotide sequence coding for a mutant 
alfalfa **glutamine** ** synthetase** enzyme which is resistant to 
inhibition by a herbicidal **glutamine** **synthetase** inhibitor, 
wherein when a prokaryotic host is transformed with said plasmid, said 
plasmid replicates and said enzyme is expressible. 

CLMS (26) 

26. A prokaryotic transformed with a recombinant DNA molecule comprising 
a nucleotide sequence coding for a mutant alfalfa **glutamine** 
**synthetase** enzyme which is resistant to inhibition by a herbicidal 
**glutamine** ** synthetase** inhibitor. 

CLMS (27) 

27. The prokaryotic of claim 26, wherein said recombinant DNA molecule 
is a plasmid. 

CLMS (28) 

28. The prokaryotic of claim 27, which is a bacterium which, in its 
untransf ormed state, is incapable of producing the functional wildtype 



bacterial **glutamine** ** synthetase** . 
CLiyiS(29) 

29. The prokaryotic of claim 28, which is a mutant bacterium which, in 
its untransf ormed state, exhibits diminished **glutamine** **synthetase** 
activity in comparison to the wild type bacterium, 

CLMSOO) 

30. The prokaryotic as in any of claims 26, 28 or 29, which is E. coli. 
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Mouse 3T6 cells that overproduce glutamine synthetase 
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Genetic and biochemical characterization of the two glutamine synthetases 
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Process development for the production of recombinant antibodies using the 
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Gene amplification: The Chinese hamster glutamine synthetase gene. 
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